Several researchers provided summaries of their research on post-fire effects on water quality. The abstracts below are intended to provide some foundational information to guide discussions during the August 18-19 workshop.
Water quality parameters in post-fire runoff. Greg Mendez. U.S. Geological Survey
In response to the 2007 fires in Southern California, the USGS-California Water Science
Center collected water-quality samples in fire-affected areas during the first two post-fire storms. This sampling was coordinated with prior ash sampling conducted other USGS scientists.
The main fires affecting San Diego County were the Harris and Witch/Poomacha fires.
The Harris fire burned a large percentage of the Otay and Tijuana River drainages. The Witch/Poomacha fire burned a portion of the upper San Diego River drainage and a large portion of the San Dieguito River drainage. Two sampling sites were selected in the area of the Harris fire. One site was located in a rural area on Cottonwood Creek below Barrett Lake. The site is at the head of the Tijuana River, downstream of a mobile home park that burned. The other site is located on the Otay River upstream of a drinking-water reservoir (Otay Reservoir). This second site was not sampled, because there was no flow at this site during the storms. One location was sampled in the area affected by the Witch/Poomacha fire. The site is in a residential area (Rancho Bernardo) in the San Dieguito River drainage, which flows into Lake Hodges (a drinking-water Reservoir). One sample was collected in Orange County, below Harding Canyon.
During the first two post-fire storms (11/30/07 and 12/7/07), we collected several samples over the storm hydrograph for field parameters, DOC, and optical properties. In addition, we collected several samples from each site for a full suite of constituents, including trace metals, nutrients, organic carbon, suspended sediment, and DOC fractionation. We are assessing the differences in the results between the sites, and comparing the trace metal data from the storm samples with the data from the ash samples.
A -4 Figure A-1. Pre-and post-fire concentrations in stormwater from primarily undeveloped areas of The Boeing Company's Santa Susana Field Laboratory (SSFL), and post-fire concentrations from undeveloped burn areas outside the SSFL study area. The box plots show the minimum, 2 nd quartile, median, 3 rd quartile, and maximum (and mean, shown by diamond) of the dataset. Non-detects plotted as 0.5*detection limit. The total number of available samples (n=#) and the number of those samples that were below analytical detection limits (ND=#) are indicated in the figure. A -5 A -6
Results show that concentrations of many constituents, including copper, lead, dioxins, and nitrogen compounds, are elevated in post-fire storm water samples and in soil and ash. Storm water runoff flow rates from burned areas were several times larger than flow rates from similar, unburned drainages.
A -7
Geochemical and metal transport studies in burned watersheds in southern California. Initial data from these studies suggests that concentrations of metals and PAHs may be 2-5 times higher in runoff from burned areas than in comparable unburned catchments.
A -10
Angora post-fire water quality monitoring. Alan Heyvaert, Ralph Townsend, Andrea Parra, Collin Strasenburgh, Todd Mihevc, Russ Wigart, Brendan Ferry, Kim Gorman. Desert Research Institute, UCD Tahoe Environmental Research Center, El Dorado County, Lahontan Regional Water Quality Control Board Hydrology, soil and water quality parameters were assessed following the June/July 2007 Angora fire, in which 3,100 acres were burned. Water quality samples were collected from six sites, with two samples collected each from Angora Creek, Angora Urban, and Upper Truckee River. Analysis included TP, TDP, SRP, TKN, TN, NO3-N, NH3-N, TSS, PSD, EC, pH, turbidity. Samples for analysis of CA priority pollutants and metals will be collected during the first storm runoff event to occur. Flow rates and concentrations remain very low at both of the Angora Creek monitoring sites to date (August 2007).
Neither the Lake Tahoe Basin Management Unit Forest Plan nor the Water Quality
Control Plan for the Lahontan Region of the California Water Quality Control Board has a water quality threshold value designed for wildfire.
A -11

Indirect Effects (Aerial deposition)
Indirect effects to water quality in pre-and post fire samples from Ballona Creek Eric Stein and Jeff Brown. S. Ca. Coastal Water Research Project
Indirect effects of fire associated with ash fallout were evaluated by collecting storm water samples from the Ballona Creek watershed following 2003 fires in nearby watersheds. Although the Ballona Creek watershed did not burn, it did receive substantial ash fallout. Storm water runoff samples were collected using a "pollutograph" sampling approach, in which multiple discrete samples were collected throughout the storm. Samples were analyzed for metals and polycyclic aromatic hydrocarbons (PAHs) in order to estimate event mean concentrations and mass loading.
Results were compared to samples collected by SCCWRP at the same location in previous years in which no fire occurred. Because the data are represented by few data points, the results are considered preliminary. Results of this study suggest that ash fallout onto unburned urban landscapes may increase storm water metals and PAH concentrations by 4 to 8 times levels typically observed. 
Ballona Creek
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Effect of fire on dry deposition rates in Los
NOTE
Heavy metals were not adjusted for hardness. This calculation is needed to complete the analysis. Loading estimates also would benefit this analysis.
FURTHER ANALYSIS
To further determine what impact the fire has had upon the stream and its receiving waterbody, we could calculate the volume of the runoff from the area that has been burned. Then the SDC-2-POST Station concentration value for each constituent of concern could be used as an average value for the runoff volume for a given flow period and multiplied by the flow volume. That total could be compared with the total volume of water and total calculated mass load for the watershed to see what the effect of the loading from the fire has been. Estimates of instream losses also should be considered.
No doubt these values would be very rough estimates, but they would provide some insight.
CONCLUSIONS
The post-fire pollutants at the mass loading stations are the same pollutants we see in stormwater, only in some cases they are higher and they exceed WQ standards more A -18 often. In San Dieguito we don't see as much exceedances due to Lake Hodges acting as a giant BMP.
The tributary site in San Dieguito that has measurements "off the charts", and burned during the wildfires is probably a good indicator site for what does occur at sites that burn as opposed to measurements of what happens at the most downstream portion of the watershed at the mass loading stations. The heavy metals at the tributary stations are "off the charts" for almost all metals and nutrients. However, by the time the pollutants reach the mass loading station at the base of the San Dieguito Watershed, the signal is lost. How can a signal as large as that of a major wildfire be lost in relatively small watersheds? Is it just a matter of dilution, or is the signal lost amongst the day to day pollutants loaded from our streets, lawns, and industrial sites?
A -19
Biological Effects
No study summaries submitted BAER is 'first aid' -immediate stabilization that often begins even before a fire is fully contained. BAER does not seek to replace what is damaged by fire, but to reduce further damage due to the land being temporarily exposed in a fragile condition. In most cases, only a portion of the burned area is actually treated: severely burned areas, very steep slopes, places where water runoff will be excessive, fragile slopes above homes, 
State Emergency Assessment Teams (SEAT)
The State of California is in the process of developing interagency assessment teams to address impacts to resources from fire (as well as other emergencies in the future).
These SEATs (State Emergency Assessment Teams) will be utilizing the federal BAER team system as a template. The Regional Water Boards have dedicated staff to these teams.
